The bisphosphonate ibandronate accelerates osseointegration of hydroxyapatite-coated cementless implants in an animal model.
There is evidence that bisphosphonates can improve fixation of cementless metal implants by enhancing the extent of osseointegration. The current preclinical study examined whether the nitrogen-containing bisphosphonate ibandronate can accelerate this process, resulting in early achievement of secondary stability and sealing of the bone-implant interface to prevent wear debris migration. The study was conducted on 88 female Sprague-Dawley rats in which uncoated titanium and hydroxyapatite-coated titanium implants were surgically inserted into the medullary canal of each femur. The animals were randomly assigned to receive subcutaneous treatment with 1.0, 2.5, or 5.0 microg/kg per day ibandronate or saline solution as a control. The extent of osseointegration expressed by the osseointegrated implant surface was quantified by histomorphometry at eleven time points during the study period. To determine the time course of osseointegration, the data were expressed using third-order polynomial regression analysis. For hydroxyapatite-coated implants, the highest dose of ibandronate (5 microg) reduced the time for a sufficient implant fixation of 60% osseointegrated implant surface to 18 days compared to 38 days in the control group. This reduction of 20 days (52.6%) represents a halving in the time required for sufficient osseointegration of the implant. For hydroxyapatite-coated implants and low-dose ibandronate application (1 microg, 2.5 microg) and for uncoated titanium implants, acceleration of osseointegration was not observed in any of the study arms. Continuous treatment with 5 microg/kg per day ibandronate is potent in accelerating osseointegration of hydroxyapatite-coated implants. As a result, improved early secondary stability and prevention of wear debris migration by the sealing of the implant-bone interface can be expected, therefore prolonging the long-term survival of the implant.